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Project Objectives: Please type your responses, and answer the questions in a style appropriate for laymen.

ProjectObjectives_10

My primary objective is to develop a mark-recapture model that will estimate parameters of population distribution through the
Delta, survival probabilities of juvenile salmonids traversing different migratory pathways, and overall survival probabilities of the
population migrating through the Delta

Additional objectives include

1) Collaborating with community mentors to design the telemetry system needed to implement the mark-recapture model

2) Estimating survival, detection, and migration distribution of juvenile salmonids through the Delta

3) Assessing assumptions of survival models for valid interpretation of survival estimates

4) Performing sample size and power analysis to aid in design of studies with the necessary precision required for sound
management decisions

5) Conducting simulation experiments to aid in understanding the complex physical and biological processes that govern population
distribution and survival through the Delta in response to water management actions

Summary of progress in meeting each of these goals and objectives

ProgressSummary_11

During the first year of this project, | worked directly with Jon Burau and Pat Brandes to design mark-recapture models for telemetry
studies they conducted during the winter of 2006/2007. First, | worked with these researchers to design and implement a telemetry |
system necessary for estimating survival and movement of fish through the Delta. Then based on this design, | developed mark
recapture models to estimate 1) survival through specific reaches of the Delta, 2) the proportion of fish using specific migration
routes such as Steamboat/Sutter Slough, the Delta Cross Channel, and Georgiana Slough, and 3) survival through the entire Delta. |
then conducted simulations based on true parameter values and tested the mark-recapture model to ensure the model produced |
unbiased parameter estimates. Last, | then ran these models with the telemetry data of each study and produced survival route
entrainment estimates. Although sample sizes were small, the estimates produced from this study represent a first glanceat |
understanding the movement and survival of juvenile salmon at fine spatial scales in the Delta. For 2007-2008, the next step is to
expand the scope of the model to the southern Delta, and apply the model to full-scale field studies. |
In years 2 and 3, | analyzed telemetry data from 2008 and 2009 to estimate survival and migration route probabilities. | then used
the three years of data to focus on factors affecting survival and entrainment probabilities. For entrainment probabilities, | found that |
river flow, tidal fluctuations, and Delta Cross Channel gate operations affected the probability of fish entering the interior Delta
where pumping stations are located. The highest probabilities of fish entering the interior Delta occurred during flood tides when the .
river reversed direction and flowed upstream. As mean river flow declines, tidal forces increasing, thereby increasing the probability
of fish entering the interior Delta. Closing the Delta Cross Channel decreased the probability of fish entering the Interior Delta, but
by much less than expected given the fraction of flow entering the interior Delta
,,,,,, | found the survival for fish migrating in the Sacramento River and Sutter and Steamboat Sloughs increased with river flow in the
Sacramento River, but survival of fish entering the interior Delta was not significantly related flow variables for the interior Delta
However, sample size was small for the interior Delta, which may have decreased statistical power to detect an effect. Although |
found an effect of river flow, there was substantial variability among release groups that could not be explained environenmental
covariates used in my analysis
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PROJECT MODIFICATIONS: Please explain any substantial modifications in research plans, including new
directions pursued. Describe major problems encountered, especially problems with experimental protocols and
how they were resolved. Describe any ancillary research topics developed.

Modifications_12
None

BENEFITS AND APPLICATIONS: Suggest the relevance of these new findings to management. Describe any
accomplishment, that is significant effects your project has had on resource management or user group behavior. CALFED
is looking for “management cue” (see http://science.calwater.ca.gov/pdf/soemgmtcues.pdf).

BenefitsApplic 13

This research has already began to contribute substantially to understanding the survival and movement dynamics of juvenile
salmon in the Delta. By coupling acoustic telemetry techniques with the coded wire tag studies, researchers are gaining much more
detailed information about local-scale survival and movement of fish through the Delta. This research is helping to understand how
both movement through specific routes and survival through those routes interact to affect the survival of the population
Furthermore, the relationships | have quantified between environmental factors, migration routing, and survival form the building
blocks of simulation models that managers need to understand how future water management actions will affect movement and
survival of juvenile salmon in the Delta
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PUBLICATIONS: List any publications, presentations, or posters that have resulted from this funded research. Give as many
details as possible, including status of paper (e.g., in review: in press), journal name, conference location and date of presentation.
Please note (as outlined in the conditions of the award) that each fellow is required to submit an abstract for an oral or poster
presentation at each State of the Estuary conference and CALFED Science Conference during the duration of the fellowship.

Publications_14
Oral Presentation. .
Survival and Distribution of Juvenile Chinook Salmon Migrating through the San Joaquin-Sacramento River Delta
American Fisheries Society National Conference
San Francisco, CA
September 3, 2007
Oral Presentation .
Survival and Distribution of Juvenile Chinook Salmon Migrating through the San Joaquin-Sacramento River Delta
DWR and CALEED Meeting____..
Ryde, CA
September 6, 2007 .
Poster Presentation .
Estimating Survival and Distribution of Juvenile Chinook Salmon Migrating through the Sacramento fi San Joaquin River Delta
State of the Estuary Conference .
Oakland, CA
October 15-17, 2007
Oral Presentation. .

Survival of Juvenile Salmon in the Sacramento-San Joaquin River Delta
CALFEFED Brown Bag Seminar._....
Sacramento, CA
August 20, 2009
Feature Article

Delta Pathways and Outmigrating Salmon Survival Spotlighted
CALFED Science News .

October, 2009
http://www.science.calwater.ca.gov/publications/sci_news.. 1009.html

Peer-Reviewed Acrticle
Perry, R. W., P. L. Brandes, P. T. Sandstrom, A. Ammann, B. MacFarlane, A. P. Klimley, and J. R. Skalski. 2010. Estimating
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survival and migration route probabilities_of juvenile Chinook salmon.in.the Sacramento=San Joaquin River Delta. North
American_Journal of Fisheries Management. 30:142-156.

Report .
Perry R.W..and J. R. Skalski. 2008. Migration and survival of juvenile Chinook salmon through the Sacramento=San Joaquin..._____.
River Delta during the winter of 2006-2007._Report to U.S. Fish and Wildlife Services, Stockton, California. .
http://www. fws.gov/stockton/jfmp/datareports.asp..

Report...
Perry R. W. and J. R. Skalski. 2009. Migration and survival of juvenile Chinook salmon through the Sacramento=San Joaquin._____
River Delta during the winter of 2007-2008.._Report to U.S. Fish and Wildlife Services, Stockton, California. ...
http://www. fws.gov/stockton/jfmp/datareports.asp..

COOPERATING ORGANIZATIONS: List those agencies and/or persons who provided financial, technical or
other assistance to your project since inception. Describe the nature of their collaboration.

CoopOrganiz_15

Steve Lindley, NOAA Fisheries, telemetry database support
Bruce McFarlane, NOAA Fisheries, telemetry study design

Dave Vogel, Natural Resource Scientists, telemetry database support

AWARDS: List any special awards or honors that you, or mentor or members of the research team, have
received during the duration of this project.

Awards_16

KEYWORDS: List keywords that will be useful in indexing your project.

Keywords_17
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PATENTS: List any patents associated with your project.

Patents_18

Additions: Additional information can be added here. Please begin the text with the
number of the question you are adding to.

Additions 19
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